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[^Ig^Xtl 2004.04.09 

^sssi # stiH^^e iife hfs sa- 

[^^SSI WAVELENGTH DIVISION MULTIPLEXING PASSIVE OPTICAL 

NETWORK HAVING MULTIPLE BRANCH DISTRIBUTION NETWORK 

[saeii 

[ # M ei a H 1 1 -2002-002483-6 

[ CH H-l ei 3H1 9-1998-000093-9 

[•^S2| ^SSUIl OISI-£i 

SSSi^ll LEE, Chang Hee 
[^□l^^y^] 610923-1657711 
[o^eiSl 305-707 

I2^±l piaS^Al ■61-^^ &'•■a§!:#O^E^S llOe 102S 

l^^l KR 

l^S£| LEE,Hak Kyu 

[^eiS^Hs.] 630227-1066712 
[^aa^l 305-707 

r^^j LHS^'"^AI ^-^^ -61^ § ^•-•^tl-SOI-EI-S 111^ 404s: 
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[^^s 7:1-1 
[^§21 ass:?!! 



KR 



ois./d 



LI M.Dong Sung 
640208-1006011 

305-761 

CHSIS^AI ^-^^ SeiS 2ii::^^S0^El-i^ 105-^ 1703S 
KR 

X-|142S^ ffSOll S€l, ^51 a X-1I60S°I =Ft^ 

Oil °it^ M^t-^Ai- a g^i.^LiDK cHsiei 

(oi) 



0 s 

26 e 



0 

11 



my 



38 . 000 S 
0 S 
0 @ 
461,000 €1 



499 , 000 M 

:4^:>ia(7o%^^a) 

149,700 ^ 
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:^ ^x^^ ^7]^ % ^wfli^j-^ 5X|-^V ^ci-^ ^ ^11 

^tt ^^m. ^ ^^^1 ""^^ ^ i-ilH-^^afe 

^ ^tii^vji, ^71 % ^^^^^ ^<^s. 2711 ^i^o^ 

i^-sl-, ^T-71 7l;^l^, ^7] -^^ ^ ^ 7V<a;=^># ^^V^^^ ^^^V^ 

S. 2 
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^7] % ^n^^^ ^« ""^^ ^ ^ilH^^S 

{WAVELENGTH. DIVISION MULTIPLEXING PASSIVE OPTICAL NETWORK HAVING MULTIPLE 
BRANCH DISTRIBUTION NETWORK} 

£ 1^ *5fl^ WDM-PON ^SzM: 7^^^^S. S.^]^ 

£ 2^ ^ i^l-^^t!: -^^Hl^^Hl 1X2 xN/2 3^ 

^ ^tifli^j-^ ^tiltb WDM-PON^ ^2:* 7fl§^^-^S. S.^]^ -i^^^S. 

3^ ^ ti>^ai^ ?^]2 ^^]^]<^] 1X2 xN/2 «ci-^^ 3^ ^7] 

^ ^flflpj-^ ^wltt WDM-PON^ T^S* 7ll^^-^S- :£^lt!r -t^^^H. 

£ 4^ ^ ^Tgoij i3l-^2}t!r ^13 ^^1<^1<^1 1X4 xN/4 ^1}-^^ 3^ ^7] 

^ w-yflnj-^ ^wltt WDM-PON^ 7fl§^^-^S- 

^11^^ ^7] ^^yfl^^* ^^1^ WDM-PON^ 7fli^^^^ 

100 : ^^1- 71^1^ 

400, 500, 600 : % ^^B^^ 

300 : % 7}'^7]- 
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401 : 1^ ^ ^]'^]^ 

410 : 5^11 €^ 

411 : A/B T^fl^ 
413 : ^12 A/B tfl^ 
415 : ^13 A/B tfl^ 
417 : A+/A- tfl^ ^el 
419 : B+/B- tfl^ 
421, 423 : 2^ % 

430 : /^12 €^ i:^^ 

431 : 1^^21-71 
433 : ;^12 T^l-W^ 1^^51-71 
441, 442, 443, 444 : 3^ ^^^l^^ll: 

o:| ^ ^yfl^J-^ si-^v 4^ wj-i] ^ (WDM-PON; 

wavelength division multiplexing passive optical network) '^l ^tb . 

S. 1^ WDM-PON 7B^2^^S- S^ltt ^1 * #2 
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<24> 



<25> 



<26> 



<27> 



^}^, ^1-71 WDM-PON^ ^<^c3- 7l;^l^(100), ^ ^iiB^J-(200) ^ ^ 7> S3 300-1, 300- 
2..300-N, ^l^V SOO^S. ^^)^ T^-^d^T^. 

>a-7l WDM-POM^ 27fl^ sl-^ tfl^ (wavelength band)^ A}^^>o^ ''^^^^^ 



^ A 



^ ^eStt^. c^mtB, ^o^v 7l;^l^(ioo)^l'^i % 7><^3;<>(300) ^^^^^ ^>*^ 
tfl^ sl-^J-^ *^>^ ^ 7><a^VC300)^l^-1 ^^^^ 7l;^l^(iOO) «c3-*J=^ "^^^ 

^1-71 ^oj- 71;^] ^(100)^ A T^fl"^ ^^^^ *V%^ -^^^V^ A tfl^ ^ ^ 

^171(101,102.103)^. B tfl^ sl-:^^ ^^^V^ B ^ ^^7] 

(111,112,113)^, A rfl^ sl-^V^ ^uil- B tfl^ 4^1-^ ^Bl/^t^V^ ^ 

^ ^eK121.122,123)^, A tfl^ ^^-^^ B tfl^ ^^j-^ ^^l^^l ^3il-^V<=^ 

^^^/o,^^^^}^ 1 xN rl-W^^^^7l(130)» i^tb^, <=»^7l>i, ^ 7> 

■^7] % 7>'^;^V(300)^ B tfl^ 3x1-^51 ^*j= ^^^>^ B ifl^ % 

71(301,302,303), A tfl^ ^}*^ ^^^V^ A tfl^ ^ ^^17] 



(311,312.313)^. A tB^ 3X1-;^^ ^^xf B ^^^^ ^^/:^^^} 

el ^B) (321,322.323)* S.^^^. 



^ ^«llT=J-(200)^ ^^c3- 7l;^l^(100)-^S.^B^ ^ 7}<^g;^l-(300)^}^l^ ^ 



:^oil €11^§V^ ^-^^^i, ^^^t^- 7l:^l^(100)<>1lAi 9X^ €^ 

(210)^7}^1 ^ ^J:** ^^^}^ 1 ^ ^ ^lol-i:(201)2]-, ^7] ^ 
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xN ci-^/^q-^si-71 (210)^4. ^T-71 tq-^/^^^si-7l(2io)^ ^ ^ 7>'a;^>(300)» 

N 711^ 2 ^ ^ ?llo1l:(22l.222,223)^ ^^tt^. ^^l^-^, -^71 1 xN % 

'^l^ ^«=>1, ^7l WDM-PON^ ^ ^i3rj-(200)^ 1 ^ ^ 2 ^ ^ ?ll<^llr^ l7ll 
o\ ^^ h^^S. ^^i^ 2^ ^7l ^^'^l. ^^7l WDM-P0N<^1 ^-^^ ^ 

oT^^ ^ 7>^;=^}^ =^7> N7tl5l-:n- ^ ^. N7fl^ ^ 7><y^l-*^ 1711^ 

i::^(210)^l ^^Slc>lo> tt^^. ^^7] €^ ii^(210)^ A>-g-£l^ % 

^tq-. zLEiu)-, afe ^1^ ^^^-^^ ^'^oMl €^ ^4^1^71 <H^-a: ^4", 

^ ^^l^^l ^T^. ^^1. ^1^^ ^^"1 ^ 7}^g;^i-7> :^1^<='11 ^^^^s 

^1^<^1 ^2fl5l 2^ ^2:^ ^ M^^^ WDM-PONol ^-f . 

Ir^^^V % ^^^^ 7M-2-711 € ^^J: ^H^l-, ^^^1 ^'^'^1^ ^ 

^tt WDM-PON^ ;*ll^-3l-fe ^^11=1-. 
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<30> 



<31> 



<32> 



<33> 



<34> 



-g-^ltb 1=1-^ ^7] ^ ^wfl^j-^ -§-•?!: WDM-PON^ ^1^^>^ ^^^^li^. 

^ ^ "9-^ '"l^^ ^ '^^^'^ ""^^^ ^4tb 

^ ^o^^ T^^^ % ^'=9- 7l 

^7] ^^6\] tc)-s y].^ajt!r ^AHHl ^7l ^ ^afl^J-^ €^ 

^7l €^ i^^^ ^7] ^ 7>Sa^> ^V^Hl yfl^l^^. 27fl o]^o^ 

^« 1^ ^ ^l<^llr^, -^71 i^^^ ^7l ;^12 €^ 2^^^ ^ 

^>7-| s-^o]] tcj-s. laV^alt!: ^AHlofl SXo]^^. ^7] 

^7] ^oj- 7l;=^l^AS-^Bi ^^^1^ ^2L% 7fl^^ lif"-^^ 

^}c^ tfl-g-^Vfe ;^1l2 €^ i^^^ t:f^/^ 14^21-71 S Z^-Z^ ^^"^l:!!, ^7l ;^l2 
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^e) ^E^^, ^71 t\.^/^^^s!t7]^^^ ^t]^^^ ^^^^^ ^"^^ -^^^^ ^^(B+) 

H.^ ^7l 7]^]^^S.^^ ^^^^ ^Jl* n^^^V^ ir^ ^>n^^ 
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<39> 



<40> 



<41> 



<42> 



^ Tg^t^o^ i3>^^^ -^^HHl 1X2XN/2 3^ 



^^^(triple star) % ^^^m WDM-PON^ 7fl^^^^ 

£ 2» ^1-71 WDM-PON^ ^<^J- 7l;^l^(100), ^ ^tirc}-(400) ^ ^ 

7>^g;^>(300)S. ^^^£131, ^>7l 7l;^l^(100)3il- % 7>^g^}(300) ^}o]i 

% T^loll:^ ^^^^ 3^ ^^^1=1-. ^<=>^ 7l:^l-^(100) ^ 

^ 7V<y;^K300)^ ^^^^ H 1311- ^-^^V ^olP^, o]6\] rfl^V €^-ar ^S^tbx^. 

'tol^ 9X^ €^ 2^^(410)5. ^=^^131, <^7lAi ^7l ^ T^^l 
tB^(A+) -tl^^ ^^^^ tfl^(A-) ^ 27fl^ 2^ ^ 
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(421)(423)* ^^>^ ^12 €^ i^^(430)Sl 1^^/^1=1-^51-71(431) ^ ^l2 
/^cl-^3l.7l(433)S. ^^€^=1-. ^ ^^12 t:}-W^ 1=1-^51-71 (431) (433) 

^ N/27ll^ 3^ ^?11^m(441vll^l 444)^ A 7>S1^H 

^ ^ -ilJl^ zl- 7>Sl^}(300)'>1l7ll ^^t!:T=l-. 

z^- ^7l-^:^l-(300)S^Bl :^^sl^ ^ B tfl^ s)-^^ ^ ^ 

^^-^^ ^71 ^12 €^ i^:=(430), %^ i^^(410)-l: ^ 
-^^>C^ A^7l ^Oj- 7]^] ^(100)-$-^ ^*^T=1-. 

^7l ;^ll %A i:.^(410)fe AV-g-slfe A A% ^'^^ ^ ^ -^H^^-^ 

^ AV-g-Sl^ B ^Sl^}^ 37})^ A/B tll^ -S-Bl ^Bl, ^ ifl^l 

^13 A/B tfl^ ^5l (411) (413) (415)^, ;^ll y^A ^13 A/B i^fl^ ^el 

(411) (413) (415) AVolcfl iall^l£]ol ^\^^ ^s.<?l A tfl^ ^1-^ Al:^* 
(A+) ^ tll^(A-) ^S-S. ^Bl-5>^ A-1-/A- tll^ ^Sl ^Bl(417)^, 

7l ;^fll tfl^^l ;^13 A/B 1:11^ (411) (413) (415) ^Ho]! yfl^lsjol ^7l ;^ll ^ 

^12 i=l-^Sl-7l(431)(433)S^Bl zl-^l- og^sj^ ^^^^ tll^(B-l-) ^ ^^^1" ^^ll 

^(B-) ^S.m: ^^^\^ B-I-/B- tfl^ ^Bl(419)^ ^^^^1=1-. 

<^7lA-l, %7] ^Bl ^ ^=^2.^ 7ll^ o]^o\^ 

% ^ "^^1 ^1 ^*>^ ^^^>*<Hl>im ^ 

Bl <a:sl;q ^:±.^l-<ili=l-. ^^1, ^ €i&l-2l ^^^^ ^€ -H^ "Handbook of 
Optics volume l"(McGraw Hill 1995id ^*3)^ ^142^> Optical properties 

of films and coating'^l ^^11^1 7l#slc>l ^t=1-. 
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^S.^ m A/B tfl^ ^tl(411)# ^-a-^V'^ A+/A- tfl^ €bK417) 

^71 A+ ^12 A/B (413)3. ^. 2^ ^ ^I'^ll: 

(421)^ ^§}<^ ^12 €^ i^=(430)^ t\.^/^^^^7](431)^ ^^^31, ^7] 
A- -ilJ:^ ^13 A/B tfl^ ^bK415)S ^, 2^ ^ 7llc^m(423)* 

^ ^^S|c>| 27-^^ 4^/^cf^S|-7l(431)(433)3. ^tt, -^71 A^/ 

^1^1.^^71(431.)^ A+ ^^^\'^ ^ ^11 ^ 7V<y 

;^}(300-i) ^A AW2 ^ 7>^;^>(300-N/2)3. ^^^>3i. ^1-71 ;^12 A^/'^'^^^A 

(433)^ A- ^^m: ^^^V-^ '^S-i 31-^1-.$.^ ^ ^KN/2+1) ^ 7>'a;^> 

(300-N/2+1) i^^l ^flN ^ 7>S^;^>(300-N)3. ^^tb^l-. 

z^- ^ 7>^P^K300)3.^Bl ^^Sl^ ^V%V Al^, ^ B tfl^ 4^1-3] :% 
^S.^ ^^tt ^^-2.3. ^, ;^ll 1:1-^^4^51-71(431)^ 

;^11 % 7><y;=^>(300-l) ^A AW2 % 7>S^^}(300-N/2)3.^Bi B+ tfl 

^ 2}^ -U:!:* i^l-^Sl-^}'^ ^ 7ll<^llr(421)-a- ^^V^ i^:E.(410)S ^^^\ 

31. ^7] 1:1-^/^x^1-^51-71(433)^ ;^l(N/2-H) ^ 7>S^;^l-(300-N/2-H) ^A m 

% 7>S^;^}(300-N)3.^Bl ^Ai^ ^^0:1 B- i=l-^^-^V^ ^ ^1^1* 

(423)0. j^^yo^ i^S.(410)3. ;^=^^V4. r]-^. xfll rl-^/^Til-^Sl-7l (431) 
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o^^z\^ B+ -^S.^ ^12 A/B tfl^ ^el ^Bl(413)» ^^^}'^ B+/B- tfl 



<48> 



<49> 



<50> 



^ €H^(419)^ ^-S^^^, ^12 ^^/^^^^7]U33)^^^ ^^^^^ B- -^dJlS 
m A/B ^Bl ^bK415)» ^-^^H B+/B- tfl^ (419)5. 

€4. ^71 B+ ^ B- ^7] B+/B- tfl^ ^Bl(417)^l^i ^"t 

:f A/B tfl^ ^el ^bK411)» ^-B-^><^ -^^-^l ^"y- 7l;=^l-^(100)AS. 

^7lAi. ;^12 €^ i^^^ 1=1- ^^51-71(431) ^ ^12 1=1-^/^^ 

^s|-7l(433)^ IrBl^j^^ ^^^^ 1=1-^ ^^Hl ^^1^ ^ ^ 

^7l ^ ^12 r}^/'^i::^^5l-7l(431)(433)^ wfll ^^VCAWG; 
Arrayed Waveguide Grating)^ ^ ^^=1-. ^^1 yfll S^xj-s. ^;^}(AWG)^ ^1 

«-o]:o:) ^<^x><>n7ll "SrS^^ ^^S-^i, ^"^l fe-S- "Transmission 

characteristic of arrayed-waveguide N xN wavelength multiplexer "(IEEE 
photonic technology, letters fe^^l ^US^ ^1447^ ^^^1 4b5^)<^] ^4^] 7l#^ 

^7] ;=^U ^ ;^fl2 r}^/^ 1=1-^51-71 (431) (433)^ €^-1* :2. 

^5. sl-^l- ^"8: xi]-f'/^ri|-^s|-7l [filter type DWDM(Dense Wavelength-Division 
Multiplexing) MUX/DEMUX]^ '^l-§-*>'^ ^^^1^ y>^^^}r:i-. 
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<51> 



<52> 



<53> 



<54> 



3 ^ w}^3it]r >^112 ^A1<:^1<^1 tc|-€- 1X2XN/2 "^^^^ 3^ ^7] 

% ^tifl^c}-^ WDM-PON^ 7M^-^S. ^^^Jt-^M. 

^ 3^ ^S^l-Tg, ^7] WDM-PON^ ^'^j- 71:^1^(100), ^ -grtifl^J-CSOO) ^ ^ 
7>^g^}(300)^ ^71 ^'^j- 7l;^l^(100)4 ^ 7>SJ^>(300) Al-ol* 

c^;^^}^ ^ ^hB^c}-(500)^ €^ 2r.:^(510) ^ ^^112 €^ i^H.(530)^, <^1 
*^ "S^^V^ 1^ ^^1 3^ ^ 7ll<^ll:S ^^^€4. ^71^-1, :£ 1 ^ £ 2<^1 711^1 



^7l ;^ll Jr:^(510)^ 1^ % 7Hlol^(501)S.-f-Bl ^V^J: ^Jl-S- 

(512)* ^wm^^l-. ^7l ^ ^B:isltf|(512)^ S^^slfe ^ Aij:^ ^3^1-^ 

<^1 xc\-B\- <^^^^}7\] ^el^M #^*>^ ^di^V^^-l, ^1 ^<^>'=>fl^i^ ^V-g-^^ ^ 



^7] % ^Bl si 1*1 (512) -21 7l^ €slfe T^>^> ^T=l(Mach Zhender) ^ ^^^1 



^ ^el^ ol-g-^l^cil, og^sl^ ^ ^s:^ 2711^ <a^^ 2711^ 2X2 

^ :i^/^l(optical coupler)* ^^^]^ ^ 27^^ ^7] ^il^S^I 

ol Til-Al 2X2 ^ ^i^TlHl^i ^^^iTll ^i, "^^^-It 2711^ 
%:^ ^H^^l^i ^slsl(>| <^l^iifl, lOOGHz ^^-^^ N7ll^ ^ ^S7> ^>7l 
^ <?lB]Bltfl(512)S. ^-f , #^ S:^(513a)<^l^ a+lOOGHz, 

a+300GHz... ^ ^:2.7> ^^12 S.H(513b)<^lfe a+200GHz. 

aUOOGHz . . . % ^^7\ <^7]^-\, a^ ^J^^ % ^S. tfl^ ^5fl-=^<^l 
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t\. lOOGHz ^ ^s.^ ^OOGHz ^ ^ 

^^o] 27B^ %^ SH(513a)(513b)oll AA ^, 

S(513b)'^l^i ^ ^V^^ ^ ^"^^ ^ ^ 

H.(5io)^ ^ <^lBiE:itfl(5i2)<^l^i *^ ^>^^ ^ ^ ^>^^ ^ ^ 

% ^S-S. ^Sl^ ^, ^>^^ ^ 5x1-^^ iH(513a)S # 

I 

^£|c>l 2^ ^ 7^1<^11:(521)^ ^^V'^ ;^12 %A AM rf^/^q-^sl-7l (431)^ 

^^slP^. ^7] ^>^^ ^ sl-^J- ^12 M(513b)S. 2^ 

^ ^lo]^(523)^ Jf-^l-o^ ^12 %A ii^^ ^12 1=^-^/^1^1-^^1-71(533)3. ^=^€t=1-. 

SEtt, -^7] c|-^/^x:l-^s|-7l(531) ^ rl-W^i=l-^2l-7l (533)^ 
^>^5l ^ sl-^J- ^ ^>^^ ^ ^^J- '^^l 311-^ 

^ ^7><y^V7> ^:i£]JL, ^12 ii|-W^ 1=1-^31-71(533) <^lfe ^>=t^^ ^ 7>SJ^}7l- 

<^:t£li^ ^^^^}^T=1-. 

<^]^^ 7l;^l^(ioo)<^Mi ^ 7><a^l-(300)s ^^J:7> ^^J^^ 

-ilJl* <^1S- ^■'^ -M^^V^-^M-, ^ 7}<^^^1-(300)<^1>1 ^^J- 71^1-^(100) 1^-^ 
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^S. % -^S-y} ^^S^^ -ils^ ^^fe ^^^^ ^^^S- ^ 

sli3:i(512)<Hl^i 71x1^(100)^^ 

£ 4^ ^ w]-^^^ 1X4XN/4 3^ -Sr^l 

^ ^wHt^J-^ ^tiltt WDM-PON^ 7ll§^^-9-S :£^ltb ^^JS^^m. 

S. 4* %2:*T-^, -^^71 WDM-PON^ ^^J- 71:^1^(100), ^ ^^^^-(600) ^ ^ 
7>'^^;^>(300)S ^-^^^31, ^71 71:^1^(100)311- % 7>^g^K300) A}ol» 

<S^^V^ ^ ^i3ll^j-(600)^ iiH.(610) ^ ^12 i:.^(630)5V, c^l 

^^^>^ 1^ ^^1 3^ % ^Wl^^ 
^71 €^ i:.S(610)^ A>^S)^ A sl-^ tB^^ % ^ -^*J=^ 

^ AV^sl^ B m^^Vfe ^^1 ^15 ^^^1 

(612)(616)(617)(618)(619)^, ^}^j=^S. A ^-^^ ^^:^» 47fl^ 

ZLl-O.^ ^Bl^V^ ^t^^s|-7U614)^. A>^^^ 4711 ZLl-^ B ^fl^ 

^ ^ -tlJ^l- ^^^H ^''o^ 7l:^l^^S. ^^*}^ rl-^2l-7l(615)S- ^a^^^. 

^;,:|^ ^oj- 7lxl^(100)-^S.^Bl ^^s)^ ^>*j= ^ A tfl-^ 311-;^^ 

^sl-^ ^ 1^ ^7^1^11:(601)* ^^}'^ €^1(612)^ '^71 

Al t\.X\ 1=1.^51-71(614)^ ^71 ^c|-^sl-7l(614)^ A 2>;t 

^ 47fl ^sl^H ^12 ^ ^^"1 ^^1 ^15 % 
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(616) (617) (618) (619)3- ^^tbi^. 

-^mtfl, ^ 7pg;^>^ ^7} 32olJL(^. N=32) c:-! :iL , <^1^1 '^■^^l'^ ^^^^ ^ 
^^^^ ^fe 32^11^01 ^7] ^r1-^sl-7l(6l4)S S^^S)^ ^-f , ^12 ^ 
(616)^^ a+lOOGHz, a+200GHz , . . , a+700GHz , a+800GHz^ ^ ^13 
3g- ^Bl(617)S.^ a+l.lOOGHz, a+1 , 200GHz . . . , a+1 , 700GHz . a+l,800GHz^ % ^Jl* 
#^^>p^, ;^14 % ^Bl(618)Sfe a+2,100GHz, a+2 , 200GHz , . . , a+2 , 700GHz , 
a+2,800GHz5] ^ ^ €^1(619)3.^ a+3,100GHz. 

a+3. 200GHz,... a+3, 700GHz. a+800GHz^ ^ ^51* ^7lAi, a^ -^^^ 

^el^ 4^ 9X^^, ^^^1 <=H1 ^^^^^ ^1-1-1^. 

-^>7l ;^12 ^ ^bK616)S- ^ ^S.^ 2^ ^ ?11<^llr(621)* ^-^-^H 

>112 i.H.(630)^ m x^^/^^^^7](631)^ r-}^7\^]S., ^13 % 

^B] ;^15 ^€tK617) (618) (619)3. ^^31*^ 2^ 

(623) (625) (627)^ ^-^-^V^ ^l2 t:1-W^i=1-^Sl-7l (632) (633) (634)3 ^1 
^oj- 7l^l^(100)^3^B^ S^^^^ ^ 47B ZL-i-o.^ -S-^Slo:! 

47fl^ t].^/^^^^7]S. ^12 ^^ i^^(630)^ m A^I'^A^ 

51-71(631)^ 2^ ^^lol^(621)3.^Bi ^^^^^^ ^ ^^^V*^ '^^^ 21- 

^^3. ^ N/47B21 3^ (641.642)* ^^<^ ^L^"^) ^B^^^V^ 

^ 7>^^;^}(300-l 300-N/4)^l7ll ^^t!:i=1-. «J-^-^3., ^l2 ^14 

^/^r1-^sl-7l(632)(633)(634)fe ^ ^1 ^m(623)(625)(627)3^B.^ ''^n^^ 
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^S.^ ^^-^S 1=1-^. 2^ ^^ll'^ll: 

(621) (623) (625) (627)* ^^§V^ ^^7l ;^12 ^ ^^.^(616) ^15 ^ ^bK619)^ 

(6l5)<^1^i A^^^ ^ ^ ^^K612)« ^^^H f^^c^- 71^1^(100)^^ 
4. 

o^7lA-l, hz.:E.^ ^r}^5l-7l(614), 1:^1-^31-71(615)^4, ^12 4^ 

^ ;^ll xfl^l 44 rl-W^rl-^3l-7U631 634)^ ^111 ^^>(AWG) 8 

2 ^ ^EK8-skip-2 optical filter)^. ^^^1^ ^o] ia>^zi ^l-r^- . 
S. 5^ ^ H>^^t!: ^^HHl ^^1- c>iic^/:c^(add/drop) ^^-^-^ 

^fl-g-tt 4^ ^7l ^^yfl^j-* ^wl^ WDM-PON^ T^2:* 711 ^^-^S. S-^ltb "^^^S. 

^p,^^ ^cy. 7l^l^(ioo)<^lAi ^ ^7}'?^;^l-(300)s ^Hi= 

^oj- 7l^l^(100)<^l^i ^^Slfe S.€: Sl-;^-^ ^ AlS^ 1^ ^ ^11^11- 
(701)* *^V^ 41 €^ :x.-(710)7>:^l ^^^31, <^7lAi ;^ll 7>S^^V(300-1)<^1 Til 
21-^^ ^V*^ ^^^} 41 i=.:^(710)^ €BK711)<^l^i ^1-^^ 4 

30-18 



1020040024465 



1 7>SJ^>(300-1)^ ^ ^xi7i(3ii)s. 

j-^o.^ ^.p^^l ^ x\^^ 2^ ^ ^flc^mCTOS)^ ^12 €^ i^:^ 

(720)7};^1 ^7l^i ;^fl2 7>^g ^> ( 300-2 )<^1 Til ^-^^ ^V*^ ^^^} ^1 

2 ^^i720)^ ^# €Bi(721)<=HlAi -#51<H ^^2 7><^^;x}(300-2)^ ^ ^ 
-^171(312)^ ^.#€4. ^13 7>^ ^} ( 300-3 )<='1l7fl Ir^^ ^V*^ 

;^^2 m ^Bl(723)^lAi ^^13 7><a:^K300-3)^ % =^^7] 

(313)^ :^^€T=f . 

^i^yC[ ^ ^J:^ 3^ ^?flol^(605)* ^^V^ r;i-^/^Til-^3l-7l(73 

;^>( 300-4, 300-5)5. 

atb, ^7l-<i^^l-(300)^l^i 71:^1^(100) -^^^^ 

3e-7pgx}(3oo-i)^ ^ ^'^ii7-i(3oi)'^iAi ^^^^ % ^s.^ 41 €^ i^H.(7io)^ 

ofl- ^Bl(712)oflAi <^ll:S.Slol 1^3- ^ ?flol^(601)^ ^'^^^ 71^1^(100)^^ 

Htb, ^12 ^ 7><a^V(300-2) ^ :^13 ^ 7>«^g;^V(300-3)<^lAi #^^1^ ^ 
^^■j yj-iio.^ n]2 €^ i^^(720)^ '='11^ €^^722) ^ ^12 <^llS- 

(724)<^1A-1 <=>fl^^^ 7l^l^(100)^S. ^113 ^ 7>'a;^K300- 

3) m ^ 7>Sl;^V(300-5)^ 7flAm ^^^tb «o>^^S ^ 

^/^cl-^Sl-7l(730)« ^-a-^M ^'^'oi- 71^1^(100)^5. ^1<^1 ^tb ^^1^ 
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<74> 



<75> 



<76> 



<77> 



<78> 



it£^ ^ ^l^^V^ ^^^^ ai^l «V^^^V^. 

^ ^v^6\] WDM-P0N5] % ^n^^^ 4^ 7ll^ €^ ^ 

^ ^ ^^^^7] ^^'^l, ^ 7>^^;^V7> ^^^-SlTfl ^2-^ ^^^S. ^ 

;.l^<=^lAi ^rl- J:^:^ tifl^l* ^ 9X^. ^^^fl ^-^ ^ ^^^^""^ 

7]^7} ^<^}^]7] ^^'^l. l-ilH^^S. ^^1 ^A>7> -^ol^rfl^r}. 

a^, 3g- 7><y^>7> ^-^-'^l ^l^H 

oi-g-^M ^ ^^d*}7fl si^cii, ^s.7> ^ ^i'=>i-i:<=>fl ^^v^ 

att, ^ WDM-PON^ 7fl5^ icH.* ^til-5V7l ttil^oll, 
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^^tt <^1^1^"?1 ;^m^^ ^^^^-^i^ "^t 
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* i^^>^ ^^^s. 3x1-^1- ^<3-^ ^"^^ ^ i-ilH^^s. 

[^^*^ 21 

7fll%H ^^^-^i, ^7l ^ ^Wfl^j-gr 

2^ % 7^1^11:4. 

^^^>^ ^^^S. ^ 
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y^^oj^ ZLf-^S. ^el^H i^-i-^V^ ^12 -^1^ i^H.^ ti)-^/^r1-^Sl-7l^ 

*><^ ^1-7] ^oj- 7]7]^^^ ^^^V^ ^^-^S ^Vfe ""c^^-^ ^ 

[^^% 41 

r:i-^/^r]-^5|-7lfe lxN/2 A^mA^^7]o]3L, o^7lAi ^ 7>^g;^l- 
^oi o.^ ^1-^ ^ i-ilH^^a.. 

^^V^ -^H^ 
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♦ « ^J--^ ^ i-ilJ^^^S. 

» i^^>^ ^^-^-S. ^-i: ^ ^ilH^^S. 

[^^^ 71 

^oi ^^^^ ^-^^ ^J--^ ^ ^ilH^^a. 

[^^^J- 81 

^T-71 ;^12 €^ i::^^ 4^/« 4^5l-7l S-^^l 47ll Il-f"^ ^ 

31* ^f=^Sl-^l-'^ ^71 ^'^j- 71^1^^^ 4^sl-7l 
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* ^c^^ ^ ^ilS^^H.. 

^ o.^ sl-^j- Ti)-^ ^ T-ilH^^a.. 

[:^^-^ 10] 

s>^^ ^V*^ ^ 7><?^^H^1^ ^71 

^^^^ ^o]s. i7fl ir.=» ^tii*}^ ^^^s -^v^ ^ 

111 

sl-:^ ^-S: ^ i-ilH^^H.. 
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